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Qaali A. Hussein and Daniel A. Anaya

Necrotizing soft tissue infections (NSTIs) are infrequent yet highly lethal infections, and a high index of suspicion is required for early diagnosis. Diagnosing NSTIs early can be challenging, and knowledge of the available tools is essential to provide appropriate treatment. The mainstay of treatment is early and complete surgical debridement combined with antimicrobial therapy, close monitoring with further debridement as needed, and physiologic support. Mortality continues to be high, and delayed surgical treatment is the most important risk factor. For the long-term recovery of patients with NSTI, providing early physiologic and nutritional support and physical rehabilitation is essential.
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Chronic medical diseases, such as diabetes, chronic obstructive pulmonary disease, chronic kidney disease, cirrhosis, and heart failure, are associated with various immune defects that make affected patients prone to specific infections. This review discusses the epidemiology, pathogenesis, antimicrobial and surgical management, supportive care, and outcome of life-threatening infections associated with common chronic medical diseases.
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*Clostridium difficile* is an anaerobic, spore-forming, gram-positive bacillus that can produce severe colitis resulting in death. There has been an overall increase in the incidence of *Clostridium difficile*-associated disease and, particularly, an increase in the more virulent forms of the disease. Treatment of severe *C difficile* infection includes management of severe sepsis and shock, pathogen-directed antibiotic therapy, and, in selected cases, surgical intervention. Ultimately, prevention is the key to limiting the devastating effects of this microorganism.
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Vancomycin-resistant enterococci (VRE) consist mainly of *Enterococcus faecalis* and *E faecium*, the latter mostly hospital-acquired. In addition*, E gallinarum* and *E casseliflavus* are intrinsically vancomycin-resistant and are community-acquired. VRE have become common in many hospitals throughout the world and, once established, are very difficult to eradicate. VRE are difficult to treat; therefore, infection control measures in hospitals are of prime importance in preventing the establishment of these pathogens. Most severe VRE infections will need combination therapy because many of the effective antimicrobial agents, when used alone, have only a bacteriostatic effect.
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Yoanna Skrobik and Michel Laverdiere

The incidence of candidemia and invasive *Candida* infections has increased substantially over the last 2 decades. These infections are associated with risk factors that characterize intensive care unit patients. Candidemia and invasive *Candida* are highly morbid and associated with significantly increased mortality. Outcomes in the intensive care setting depend on physician awareness and rapid intervention. The epidemiology of the disease, its diagnostic challenges, and management strategies, including prophylactic, preemptive, and definitive therapeutic approaches, are presented herein.
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Severe malaria is a medical emergency requiring early intervention to prevent death. This article highlights key aspects of the management of severe malaria syndromes in the intensive care unit, with a focus on individual case management of imported malaria. Key differences in the presentation, management, and outcomes of severe malaria by endemicity and by age group are emphasized. In all groups with severe malaria, intravenous artesunate is the antimalarial agent of choice. This article discusses specific antimalarial therapies, optimal supportive management strategies, differences from strategies for bacterial sepsis, and trials of adjunctive therapy for severe malaria in humans.
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Surgical site infection complicates 2% to 5% of all operative procedures. Many of the risk factors for the development of a surgical site infection (eg, old age, major comorbidity, emergency surgery) are present in patients typically requiring postoperative admission to the intensive care unit. This article reviews the risk factors and measures to prevent surgical site infection and diagnostic and management considerations relevant to critical care medicine.

Resistant Gram-Negative Infections 895 {#sec9}
======================================

Henry Fraimow and Raquel Nahra

This article reviews the global crisis of resistant gram-negative bacilli in the intensive care unit. The authors discuss drugs used for treating these infections and the different strategies used to maximize the effect of antimicrobials.
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Infective endocarditis has many facets and various expressions depending on the site of infection, microorganism, underlying heart lesion, immune status of the host, and remote effects such as emboli, organ dysfunction, and the condition of the host. Diagnosis depends on meticulous clinical examination, blood cultures results, and echocardiographic findings. The management of the patient with endocarditis in the intensive care unit is complex and needs a multidisciplinary team, including an intensivist, cardiologist, experienced echocardiologist, infectious diseases specialist, and cardiac surgeon. The medical and surgical management of such patients is complex, and timely decisions are important.
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Modern post-transplant care pathways commonly encompass periods of critical care support. Infectious events account for many of these interactions making critical care physicians integral members of multidisciplinary transplant teams. Despite continuing advances in clinical care and infection prophylaxis, the morbidity and mortality attributable to infection post-transplant remains considerable. Emerging entities constantly add to the breadth of potential opportunistic pathogens. Individualized risk assessments, rapid and thorough diagnostic evaluation, and prompt initiation of appropriate antimicrobial therapies are essential. The approach to managing transplant recipients with infection in critical care is discussed and common and emerging opportunistic pathogens are reviewed.
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Bacteria and fungi, owing to their intrinsic properties and the host responses they produce, result in relatively specific clinical syndromes when they infect the central nervous system. The infecting organism may produce symptoms and signs by interfering with the function of the nervous system tissue being invaded or compressed. The definitive treatment of central nervous system infection depends on correct identification and antimicrobial treatment of the infecting organism, relief of excessive pressure or mass effect that it exerts, and modulation of the host's immune response to allow clearance of the organism while minimizing excessive inflammation.
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This article focuses on the pathogenesis, diagnosis, prevention, and management of infectious complications of intravascular cannulation and fluid infusion. Although continuous vascular access is one of the most essential modalities in modern-day medicine, there is a substantial and underappreciated potential for producing iatrogenic complications, the most important of which is blood-borne infection. Clinicians often fail to consider the diagnosis of infusion-related sepsis because clinical signs and symptoms are indistinguishable from bloodstream infections arising from other sites. Understanding and consideration of the risk factors predisposing patients to infusion-related infections may guide the development and implementation of control measures for prevention.
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Patients in the setting of the intensive care unit can develop intra-abdominal complications that may worsen outcome. Clinical suspicion of such complications coupled with early diagnosis and treatment may reduce morbidity and mortality associated with these processes. This article addresses the diagnosis and management of some of the common causes of intra-abdominal catastrophes.
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Severe viral pneumonia is an increasing problem among adults. The incidence and number of viruses known to cause pneumonia and respiratory failure have also expanded in recent years. This article provides an overview of severe respiratory disease caused by coronavirus, respiratory syncytial virus, adenovirus, and hantavirus. These emerging pathogens are easily overlooked and timely diagnosis requires a high index of suspicion and confirmation by molecular testing. Management of individual cases is mainly supportive and requires institution of appropriate infection control measures. Vaccines and effective therapeutics for these potentially devastating respiratory viruses are urgently required.
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Viruses are a common and important cause of severe community-acquired pneumonia, and may lead to severe respiratory disease and admission to the intensive care unit. Influenza is the most common virus associated with severe viral pneumonia, although other important causes include respiratory syncytial virus, adenovirus, metapneumonia virus, and coronaviruses. Viral pneumonias tend to have a seasonal predilection and are often preceded by a typical viral prodrome. This article focuses on severe influenza pneumonia, including the 2009 H1N1 pandemic, and briefly discusses other causes of severe respiratory disease of viral etiology.
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